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Abstract

A global effort is underway to distribute coronavirus disease 2019 (COVID-19) vaccines to limit the crisis.
Although adverse events related to vaccination are rare, there have been cases of new-onset neurologic
symptoms following vaccination. We present two cases of new-onset neurologic symptoms post-vaccination
that, upon further workup, revealed two different neuro-oncologic processes requiring neurosurgical
intervention and further treatment. We hypothesize that despite these processes being unrelated to
vaccination, the COVID-19 vaccines may induce an inflammatory cascade with the ability to uncover
underlying sinister pathology. Our report therefore emphasizes the need for careful evaluation in the setting
of new-onset neurologic symptoms after COVID-19 vaccination.
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Introduction

Currently, a global effort to distribute and administer coronavirus disease 2019 (COVID-19) vaccines is
underway with more than 1.38 billion doses administered as of this writing [1]. Two vaccines in particular,
Pfizer (COVID-19 mRNA vaccine BNT162b2) and Moderna (mRNA-1273 vaccine), have demonstrated over
90% efficacy with no safety threat [2]. However, vaccine rollout has not been without stringent caution or
adverse events. Adverse events have included transient symptoms such as fever/chills, headaches, fatigue,
myalgia/arthralgia, lymphadenopathy, nausea or local swelling, erythema, or pain that resolve
spontaneously without permanent deficit [3]. More recently, distribution of Johnson & Johnson’s vaccine
(As26.COV2.S) was paused in the United States over concern for cerebral venous sinus thrombosis (CVST)
and thrombocytopenia after vaccine administration [4]. These effects may fuel vaccine hesitancy and
threaten reduced vaccination rates. Many have called on medical professionals to reduce fears surrounding
vaccination through transparent and effective communication to reduce the risk of COVID-19.

Cases of neurologic symptoms related to vaccination have been uncommon. To date, only one description of
Guillain-Barre syndrome (GBS) after vaccination has been published [5]. Another report of a patient
developing a Bell’s palsy after COVID-19 vaccination has been described, although a causal relationship
remains unclear [6]. We describe two patients that presented with new neurologic deficits after the COVID-
19 vaccination that subsequently revealed two different neuro-oncologic diagnoses. We hypothesize that a
post-vaccine inflammatory response resulted in the hyperacute presentation of these lesions. These cases
further emphasize the need to cautiously consider and evaluate new neurologic symptoms following
COVID-19 vaccination.

Case Presentation
Case 1

A 58-year-old woman with a remote history of an excised right arm melanoma with negative axillary lymph
nodes presented to our hospital’s emergency department with slurred speech and worsening left facial droop
over two weeks following her second dose of a COVID-19 vaccine. She had received no further chemotherapy
or radiation after her resection eight years prior and had appropriate follow-up. Following the second dose
of a COVID-19 vaccine, she developed high-grade fevers and malaise and new-onset left facial weakness.
The patient’s symptoms were attributed to a post-vaccination Bell’s palsy and she was recommended no
further workup. Fevers and malaise resolved spontaneously over the next 24-48 hours as is typical with
post-vaccination symptoms, but the facial weakness persisted until approximately two weeks later when she
developed acute worsening of her facial droop with associated slurred speech, drooling, and new-onset left
arm and leg weakness. She was taken to the emergency department and underwent stroke evaluation
including computed tomography (CT) of the head which demonstrated a 3.4 cm right intraparenchymal
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hemorrhage with a 3 mm midline shift. CT angiography of head and neck did not demonstrate any
abnormalities. Complete blood count, comprehensive metabolic panel, and coagulation factors did not
demonstrate any overt abnormalities. Contrast-enhanced MRI of the brain demonstrated a large
hemorrhagic cavity in the right frontal lobe with an enhancing focus along the right superolateral margin
representing a hemorrhagic mass (Figure 7). The patient was taken promptly to the operating room for
hematoma evacuation and excisional biopsy of the enhancing lesion. Final pathology was consistent with a
metastatic malignant melanoma, with immunohistochemical profile demonstrating positive staining for
HMB-45, Melan-A, and S100.

FIGURE 1: MRI brain demonstrating large hemorrhagic cavity in the
right frontal lobe with an enhancing focus along the right superolateral

margin representing a hemorrhagic mass. (A), (B), and (C) are pre-
operative T1, T2, and FLAIR images, respectively. (D), (E), and (F) are
post-operative T1, T2, and FLAIR images, respectively, demonstrating
resection of mass and post-surgical changes.

FLAIR: fluid-attenuated inversion recovery.

Case 2

A 52-year-old woman with a medical history of hypothyroidism and breast cancer presented after
developing severe headache and neck stiffness associated with intermittent high-grade fevers to 102°F four
days after her first dose of a COVID-19 vaccine. Her primary care physician initially recommended
monitoring of her symptoms and the use of over-the-counter analgesics which provided relief of her fevers.
Her headaches persisted and the patient was prescribed a short course of methylprednisolone which reduced
their severity. Symptoms returned two days after completion of the steroids and the patient was prescribed a
second course of steroids and was sent for computed tomography (CT) of the chest and head which
demonstrated a lesion arising within the corpus callosum. Contrast-enhanced MRI demonstrated a 5.8 cm
heterogeneously enhancing mass with cystic and necrotic changes centered within the splenium of the
corpus callosum (Figure 2). Pre-operative laboratory tests were overall unremarkable except for a mild
anemia (hemoglobin 10.1 g/dL) and mild decreased calcium at 8.2 mg/dL. The patient underwent a biopsy
which demonstrated an IDH-wildtype, World Health Organization Grade IV glioblastoma, with positive
staining for glial fibrillary acidic protein (GFAP), negative staining for IDH-1, and rare positive staining for
p53. The patient was ultimately transferred to our facility for definitive treatment.
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FIGURE 2: MRI brain demonstrating a heterogeneously enhancing mass
with cystic and necrotic changes centered within the splenium of the
corpus callosum. (A), (B), and (C) are T1-weighted post-contrast axial,
coronal, and sagittal views, respectively.

Discussion

Vaccination against the COVID-19 virus has demonstrated its efficacy and importance to avoid an
unnecessary prolongation of the pandemic. There is a need to educate the public on the safety of these
vaccines and to provide effective communication to reduce hesitancy so patients can make informed
decisions regarding the vaccine. It is critical to understand that the cases described above do not
demonstrate adverse reactions to the COVID-19 vaccine, but instead call physicians to cautiously consider
and evaluate new neurologic symptoms following COVID-19 vaccination.

The pathogen, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), targets cells through its viral
structural spike protein [7]. While infection typically produces upper respiratory symptoms and often
pneumonia, symptoms can progress to severe disease states including sepsis and acute respiratory failure
necessitating intensive care in 5% of those overall harboring COVID-19 infections and up to 20% of those
hospitalized with the disease [7]. Sequelae and complications related to COVID-19 are still being explored,
but it is clear that multiple organs systems can be affected including the nervous system. To date, the most
common neurological complaints associated with COVID-19 infection include anosmia, ageusia, headache,
as well as more serious complications such as stroke, seizures, and encephalopathy [8]. Neurologic
symptoms related to vaccination otherwise remain extremely rare [5,6].

We report two cases of new-onset neurological symptoms after the COVID-19 vaccination. In both cases,
further diagnostic testing revealed neuro-oncologic processes that required neurosurgical intervention.
Administration of these vaccines was unrelated to the oncologic diagnoses themselves. However, these two
independent processes both came to the clinical forefront following vaccination. We hypothesize that the
inflammatory response to the COVID vaccine may have played a role in increasing clinical symptoms in
these patients, potentially in relation to the COVID-19 spike protein.

The mRNA-based vaccines specifically are designed to encode for the COVID-19 spike protein, and one
particular report described 4 cases of delayed inflammatory reactions after hyaluronic dermal filler
implantations in the setting of recent COVID-19 vaccination [9]. The authors hypothesized a potential
mechanism of inflammation involving the spike protein and its typical binding site for blockade on
angiotensin 2 converting enzyme receptors (ACE-2). Since the mRNA-based vaccines in particular are
designed to encode for the spike protein itself, and there are a substantial number of dermal ACE-2
receptors, they hypothesized an inflammatory cascade was initiated in reaction to granulomas that had
formed around residual hyaluronic acid particles in the skin.

Although the precise mechanism of post-vaccination inflammation is unknown, it is known that spike
proteins can initiate inflammatory cascades and cross the blood-brain barrier (BBB) in COVID-19 infections
[10,11]. It is possible that encoded spike proteins post-vaccination therefore cross the BBB and enhance
inflammatory responses to nascent pathology within the brain following vaccine administration. We believe
that an augmented inflammatory response following vaccination called attention to these neuro-oncologic
diseases by exacerbating peritumoral edema and worsening clinical symptoms.

Conclusions

It remains critical to understand that the vaccine is not responsible for the cause of these underlying
lesions. However, these cases emphasize the importance of carefully evaluating new-onset neurologic
symptoms after COVID-19 vaccination, given the potential for the inflammatory response to uncover
underlying pathology requiring treatment.
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Additional Information
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Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1.

10.

11.

Covid vaccine tracker global distribution. (2021). Accessed: 4/1/21:
https://www.bloomberg.com/graphics/covid-vaccine-tracker-global-distribution/.

Halim M, Halim A, Tjhin Y: COVID-19 vaccine efficacy and safety literature review . ] Clin Med Res. 2021,
3:1-10. 10.37191/Mapsci-2582-4333-3(1)-058

Meo SA, Bukhari IA, Akram ], Meo AS, Klonoff DC: COVID-19 vaccines: comparison of biological,
pharmacological characteristics and adverse effects of Pfizer/BioNTech and Moderna Vaccines. Eur Rev Med
Pharmacol Sci. 2021, 25:1663-9. 10.26355/eurrev_202102_24877

See I, SuJR, Lale A, et al.: US case reports of cerebral vernous sinus thrombosis with thrombocytopenia after
Ad26.COV2.S vaccination, March 2 to April 21. JAMA. 2021, 10.1001/jama.2021.7517

Waheed S, Bayas A, Hindi F, Rizvi Z, Espinosa PS: Neurological complications of COVID-19: Guillain-Barre
syndrome following Pfizer COVID-19 vaccine. Cureus. 2021, 13:e13426. 10.7759/cureus.13426

Colella G, Orlandi M, Cirillo N: Bell’s palsy following COVID-19 vaccination. ] Neurol. 2021, 1-3.
10.1007/s00415-021-10462-4

Wiersinga W], Rhodes A, Cheng AC, Peacock SJ, Prescott HC: Pathophysiology, transmission, diagnosis, and
treatment of coronavirus disease 2019 (COVID-19): a review. JAMA. 2020, 324:782-93.
10.1001/jama.2020.12839

Sharifian-Dorche M, Huot P, Osherov M, et al.: Neurological complications of coronavirus infection; a
comparative review and lessons learned during the COVID-19 pandemic. ] Neurol Sci. 2020, 417:117085.
10.1016/j.jns.2020.117085

Munavalli GG, Guthridge R, Knutsen-Larson S, Brodsky A, Matthew E, Landau M: COVID-19/SARS-CoV-2
virus spike protein-related delayed inflammatory reaction to hyaluronic acid dermal fillers: a challenging
clinical conundrum in diagnosis and treatment [Online ahead of print]. Arch Dermatol Res. 2021, 1-15.
10.1007/s00403-021-02190-6

Buzhdygan TP, DeOre BJ, Baldwin-Leclair A, et al.: The SARS-CoV-2 spike protein alters barrier function in
2D static and 3D microfluidic in-vitro models of the human blood-brain barrier. Neurobiol Dis. 2020,
146:105131. 10.1016/j.nbd.2020.105131

Rhea EM, Logsdon AF, Hansen KM, et al.: The S1 protein of SARS-CoV-2 crosses the blood-brain barrier in
mice. Nat Neurosci. 2021, 24:368-78. 10.1038/s41593-020-00771-8

2021 Einstein et al. Cureus 13(6): €15664. DOI 10.7759/cureus.15664

4 0of 4


https://www.bloomberg.com/graphics/covid-vaccine-tracker-global-distribution/
https://www.bloomberg.com/graphics/covid-vaccine-tracker-global-distribution/
https://dx.doi.org/10.37191/Mapsci-2582-4333-3(1)-058
https://dx.doi.org/10.37191/Mapsci-2582-4333-3(1)-058
https://dx.doi.org/10.26355/eurrev_202102_24877
https://dx.doi.org/10.26355/eurrev_202102_24877
https://dx.doi.org/10.1001/jama.2021.7517
https://dx.doi.org/10.1001/jama.2021.7517
https://dx.doi.org/10.7759/cureus.13426
https://dx.doi.org/10.7759/cureus.13426
https://dx.doi.org/10.1007/s00415-021-10462-4 
https://dx.doi.org/10.1007/s00415-021-10462-4 
https://dx.doi.org/10.1001/jama.2020.12839
https://dx.doi.org/10.1001/jama.2020.12839
https://dx.doi.org/10.1016/j.jns.2020.117085
https://dx.doi.org/10.1016/j.jns.2020.117085
https://dx.doi.org/10.1007/s00403-021-02190-6
https://dx.doi.org/10.1007/s00403-021-02190-6
https://dx.doi.org/10.1016/j.nbd.2020.105131
https://dx.doi.org/10.1016/j.nbd.2020.105131
https://dx.doi.org/10.1038/s41593-020-00771-8
https://dx.doi.org/10.1038/s41593-020-00771-8

	New-Onset Neurologic Symptoms and Related Neuro-Oncologic Lesions Discovered After COVID-19 Vaccination: Two Neurosurgical Cases and Review of Post-Vaccine Inflammatory Responses
	Abstract
	Introduction
	Case Presentation
	Case 1
	FIGURE 1: MRI brain demonstrating large hemorrhagic cavity in the right frontal lobe with an enhancing focus along the right superolateral margin representing a hemorrhagic mass. (A), (B), and (C) are pre-operative T1, T2, and FLAIR images, respectively. (D), (E), and (F) are post-operative T1, T2, and FLAIR images, respectively, demonstrating resection of mass and post-surgical changes.

	Case 2
	FIGURE 2: MRI brain demonstrating a heterogeneously enhancing mass with cystic and necrotic changes centered within the splenium of the corpus callosum. (A), (B), and (C) are T1-weighted post-contrast axial, coronal, and sagittal views, respectively.


	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


